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Tidal Sails AS is developing a patented technology 
for harnessing the energy of tidal streams, designe d 
to produce clean, predictable renewable electricity  
at a lower cost than any competing concepts.
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• The current moves the sails

• The sails pull the wires

• The wires rotate the wheels

• The wheels rotate the generator

• The generator produces electricity

Force :

Energy :

Fs =      Cdl Aps r r r r (Vc-Vs)
21

2

Ps =      Cdl Aps rrrr (Vc-Vs)
2 Vs

1
2

Governing equations
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Ps =      Cdl Aps rrrr (Vc-Vs)
2 Vs

1
2

VVc c = 5 knots= 5 knots

4 knots

3 knots

Energy output

i.e.:

Energy output maximized at V s =      Vc

Pmax =      Cdl Apsrrrr Vc
3

1
3

2

27
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. �	$#������,�#���	��

– Rectangular geometry 
Linear motion in water

– Sailing principles apply

– Betz’ limit applies at an 
appropriate geometry

.  #�	$	���	�����

– sail angle of attack

– sail velocity

– sail spacing
�#����������$����
– implements the set of applicable equations
– incorporates CFD, tank testing data 2005-6
– estimates power production for new sites
– approximates key plant design parameters
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– Good first commercial site for sails
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Effective current: 4.1 knots (2,1 m/s) 
Sail area:  18 m 2, Cdl: 3,0 and 167 active sails

Pm = �3�18�1030�2,063 = 36 kWPer sail:

Assumptions:  Operating time fraction: 0,67

Mechanical efficiency:    0,67 
Overall efficiency: 0,67 � 0,67 = 0,45

Output per string:

0,45�167�36�(24�365) 

= 23 GWh/year

2
27
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Tidal Sails development of  Kvalsundet:
10 strings of 1000 m length for total  200 – 250 GWh /year 

Turbines:
20 units
x600 kW

32 GWh

Sails:
10 strings
x6 MW

230 GWh
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– 4.5 sq m sails

– 10 m spacing

– 42 mm cables

– 1400 sails

. ����������

– Local power

– Grid nearby

.  #�	$����������;�<9����������

– 12 GWh/yr from a single string
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– Test campaigns 1 - 6:
May - November 2007

– To verify site suitability & 
operability, sail behavior
in real, high-flow current; 
assess mechanical function. 
Al and GRP sails.

– In ”Dry Dock” in winter.

– Next Wet Test campaigns
• Starting Summer 2008
• Testing of new designs,

solutions in small scale

. '**�$���$���������

– Site selection 

– Large size sails

– Power company

– Long term function
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Cornerstones in 3 Year 
Technology Qualification

Commercialisation from 2011
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Experience from 2007 test season:

i. Site well suited for experimentation
Real challenging flow behaviour

ii. Functionality of mooring & flotation OK
iii. Functionality of wheels, wires etc. OK
iv. Launch & Lift operations manageable
v. Key locks with fixed ferrules (passive 

clamping) can cause control problems. 
vi. Need acceleration phase in sail release

to handle local reverse currents

Modifications on small prototype ongoing: 
Adapt its mechanical functionality to test 
conditions.

Main aspects being modified: 

i. implement active sail clamping design 
ii. revised sail storage and handling.
iii. Instrumentation



4/28/2008

9

�	������	��2���$�����������	��
@������������������'**>�-�(*

6����#��	�	���	���

– 200 m wide, 50 m deep

– Suitable for large sails

– Quarter-diurnal tides
• 4 high & low waters/day

– Power grid connection

 �)��	������	����	���,���

. ���������	���
��	�
– Focused on 200 m 

”Demonstrator”
– Solutions can be tried 

efficiently at 25 m scale

. ���	�
�����	���#��	��
– active clamps
– response to changes

in water flow rate

. C����
����	���,	�������
��$#��������##�	���
– Owens Corning (BE)
– DSM Dyneema (NL)
– Scanrope; others...
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Alternative solutions evaluated for sail connection  / disconnection
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Plant Engineering: Station functional diagram

Sail release Accelerator
Lock 

activation

Sail XY Plane Positional Guider

Lock 
activation

Deccelerator
Put Sail into 

magazine

Sail XY Plane Positional Guider

Dispatch
Mode

Receive
Mode
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. ��	��	����
?����
– Above or below

. ��	#�
– Below ship draft
– Simple installation

. <��	����	��
– Slow moving
– Leisure fishing
– Sonar reflective

A very low impact solution
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– More energy captured by increasing total sail area.

– Readily adaptable to changing water flow velocity.

. �
	�	�������#�������������������$���#��

– Moored near shores. Fully submerged. No interferenc e.

– Allows developing otherwise inaccessible tidal site s. 

. F�����	���	�	��
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– Uses industrial materials and components. 

– Modular units, scalable to any site.

Translates to ”More for Less”
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